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(jA AJl jlallj dlC' iillA^Vl (j^a i^a* f LaJ) ^Jouj ljj^I ^L^uiVI J^aj -9 

AoI& iaA^uj ^ Aa^JI ^uAj (j-A fj-ual! ^ -10 

t ^LLui ^aUj , x. f'j^^Jj £ja L^LuJI ^IjLuJj yu&JJ V -11 

Cj^blaluAAll (j jl jIa AJa^ljj f j-^aJ) JlaLL V -12 

clul ijjjSJj ^j-a A^jlaj (jji£UJt jjJoIaS) ^J&uj ^Jaxj -13 

<j2 a ^li j£ A^LluJI ^La^ ^jLa ija ^LaI ^ jj V -14 

.jlallj Jj^-aj j qmLaI] (jxi JjjaMI lj! jA jo-l^ ^Jaluu -15 

a (jjo£l^ ^Ja^jj JaSLm ^ ijJa ^ilkj jj lo^Lj jS -16 

:^jl U] ijSj J^ualj IjLa 

2.45= o-Ul ^)Luo£jVl (J^l*--<i 

9/8=^Uj>U ^-LaII ^a ^gjjaull ^)Lui£iVl (J-aIx-a 
30° = jjALaII ^ c_fll ajj! j 

47 0 = du^l! j s-LaI! 

1.5 = ^)jjuLLa 1I Jajujj!LAll j)\ x jj£iV 1 (3 -aIjl-a 

1 = ^)Luo£jVl (J-aIx^a 


(i 

(2 

(3 

(4 

(5 

(6 


3ilt Sjli-Vl 


f 

U^l 


"V 


AjjIulaII SI j*1\ 



jAjjlutall Slj-alb jja^II <jj£a 

• AaI\Jl| ^j^aiLuakll l^J ^all j JLa&a Sjj-ua ^ jj ui j^u Aajluta SI ja ^tai Cai2 j I J| 

. AjjaJLa Sj>^Jl -1 

. tilaaA <jaia IgJ Sjj-uall -2 

.SI J-all £>a CljJU JJiil ^^Ip Si J-all LiH S jja^ll -3 

JA\ Sjj-uali <_$ jaaall Jail <jl ^ ja ^iaall Jljaa Ca^ ,jl bli . IjLujj j 1 naj A«ui \jSxa Sjja^Jl -4 
1 JgJ j Aaa j$x. a Sjj^all J Aalaill <jl JaJaa Sij-all ^tal ^lla bla£ CaJLuaj 1 Jl tilali dlj£ . dj^Ja 
JjaLui lAljal 5-ui ij£xa L_u£a L-flbua^fl ljIjLlui A a.VQa ^ic- c_u£a ^all ?f L-flbujj) n A-a1£ (j\i c-uutll 

. Jjajlall IgJ £aa£a j AjjaJLa Aajtoui Sij-a ^ lg_alai ^all Sjbaull 


qa ^a j-Ja £b_Ju ^j_ka .Aaja-^a Sij-a ^Lal £ j-Ja j_a ^ ^Ja j_j ^jJl ( 11 ) Jlaalla <jjin *m\ Sij*aJl t fl\% (jjUa Sjj-^Jl <ji ^aba j_al j 

(JJ 3 L- 1 I la j°i (jjxil { J^> £b Jbll Ir^a j ^a jb-uAIVI AjjI jJ 4 ajL*uia h j 3 aall AjjI j <jj£j i*n yi Slj-all ^Ja-ui { J^£> q^h n j *wi >11 ^I& AJala 

. Sl j-aJl c fll a <jj baai AJ l£ 



> AiaU j£ £J&I jJl ^ j 

I oIa <jj <jaaal jb-uia ^Ja jj 
1 ( _Jc- <jj£xaa j a xaail JaLLj 


^all S JJxIaJl Cal ujI£*-£U 

t <jaal ja J! <jaa AajljJl d 


A aja <ula II bljjJl ^ jj—uall JJ_ju 

yi u jj— uaJl ^a JJ-C- ^aua^Jl |j^J AJL2 A-jj! j 1 a^ \ \\ ^jl j*/i % a qj-IjjI ^ia ^jaal j-a ^jaa ^ j-ua j bl 

La_l£ JJaJl lAA JlJj-a j <jaa| jaaJ! AajljJl Aj jSJlaJl jj-uall JJ_C- J^aaJL-j j . ^jaaij-aJl ^aJa-uj CaJ^a 

. bal^JV l aaa ^ j—Ja j-a ^ Aj j £lall jj^^Il JJ.& ^auuaa (ja-aaj! ja-a (jbi j-aJl Ca^abuai I Jli 


• 4»abba A_jjlj ^jl j (jaal j-a ^jaa AJ ijJlaJl jjj-al! JJ_f> 

^AjjljLalb ^laxa (jaaij-all <jaa (□ bjljll j (n) jj-uall JJ-C- <jaa Ai^bJl ^jli <ab^ AjLuaa j 

** 360 

n = — -- 1 

0 

.jj— ua Ca!iLa La^aLaj ^ j-Ja j-all ail Cal jU A-AjJ 90 (jaa A-ajljl! Caal£ |3| AJI J_^J Ajjlx-all d JA ^j-a 

jj_^ Iji^ua 1 a^ \ \\ AajljJl ^)1 <j I ^jaaajl jJLa ^^aalj-aJl LaJa_& AJI J_aj ^jaal J-^l (jaa AajljJl j jj ^11 JJ^> ^jaa Ai^UIl jl ng>ba 

ilaJl jj-uall 




v 

SP 

PH 


3iii Sjli-Vl 




[f 


2 

AjjIulaJ) Si ^ 4J 


v 


??? Jlj-Ui 

?? ^^3 ajjSIaII Ia 

(Vtj^ji]) ^'LuJAJ C_flLuj£jjuj V 1 (j^Aj) 


jjfuiiisi j jjWiii 



r- 


aj 

9P 

PH 


< ^LS11 Mil) aillu&) 



S! jaII 


$ 


Aj 9 £l\ U\ 



4dl»ya Jl>a 





(5-5) 


"V 


a jjlLiSI SI jjjJI 



(c) jS>> -1 

# lg_lA J ^ 

(A ) ji (v) SI>JI lJ£ -2 


(R) -3 

Y oI^aII L_lla9j Cjy ^IjuiaII jA j 

^yluaVI -4 

/alkali C_Ja9j (jjj (Jj^aJ ^ j& 


(F) Sjj^l-5 

4_j^1^a11 AxjujVI ^ Wo^tl (^-A jl .^a^a-Lall aI^aII ^9 ^ AlLaJl a^A ^9 ^ajujJj 4 ^)^a-Ail 4 _i^1^a 1I AstJuiYl L$-i9 £-a^jj C5^ ^ Wo^tl 

Y alkali L_lia9j (^^)j£Hll (jJJ <9 Luia 11 C q^ViA ^9 a^jj^l <jj£jj .(Aj.W aM alkali a^)^J AlLaJl a^A ^ ^ajujJj t Lg_iA (Jj^Sjj aM 


(f) L$ ^ -6 

V aI^a^I <» > p ajj^ill AiLutAll ^A 


SjxAa3I SI jaLj Ajj jVUH Sjj^II (j^aljA j gala j«a JjJaj 


: 4 jL La£ ^JUil jLuiiL ujjjjlil AvJa ja <jA j Aijfl <un 1 ^-a.uij <j£-aj AjuaI <ja (^uj I ^ujjj AjjSJI IjIjaII Aixuuljj AjjSL*]! J^ai! Axulaj £3 ja <j£aj 

Y-5 Ajudij ^gAc. n9 ^£^aj ^)La ^Lxjoi 

,ajj2l ^gi (J ^» \)9 j j^ a M (_$jIja ^-1*^1 -2 

#LS Jj^aVl j j^aM Ij^I _^a (jjo£*jj9 a^)j^2lj ^)La ^-Ix-iuo -3 





3iii sjii-Vi 




v 


qSaj |j| Lai (sIjaSI ^Lai j^Jaj ( _ J A Ajjj&aJ) Sjj^all) A^IjIa <jj£j Sjj^all (jli JJa ^Sc- IgJL&iul ^)Lai - ■ ma ] Sjj*a lLu j£j t jli 
pJajj Ajtfll ( 5 - 8-5 (jJf 1 - 8-5 <>) JlS-iVlj ,(ai>ail tili. jfrlaj ^1 ^ AjjjjSjII Sjj*tfll) AjjjjSj £jSj JjU IfiUiLal 

.SjxJLail sI jaSI Alauiljj Aj ijSlalt Ajujkj ijj 



( 1 - 8 - 5 ) 

a ! ^pa ^}j£i -IxJ ^Ic. VaAIC- 

.djai^Jl (J ^la L >c jiu^ai <J alLa 4 jQjQ^ o j oj-a 



( 2 - 8 - 5 ) 


aILolaII (jA^j AkL ^j'qjq^k <1 *^ c ' <jj£j t-oAic> 


Aili Sjli-Vl 


Pagel 9 




v 



^^(3-8-5) cJ^> 

(J ^ia ^j-Q ^)j£l 4-J^li-o Sjjj^a (jj^JJ j 

AJOiaJl 



^tdll I^JA (Jsl ^Ic. ^ajataJl (jjfLi U^C , (5-8-5) 
S^)j£-q 4j,Vi» ^ A iLrkj Sjjj^a A . 1 <_£ 


(jJiUSJl 3ilt Sjli-Vl 


PageZlU 


V 


i\ j-oJb 4j j£2a 2| S jj^Sj 

^jJa jJ (9-5) (J£judll j ( 4-1, Vi » a I^jj^ qj£j ^u'sll 4-3 ^)jj*^all (jl^ ? 4_i^)J^flj (jl ^! ? 4-J,^x> dI^aII <jj£j LaAlc. 



li j^a gUji ^jsa« 


dI^)a 1I (jC- 6^)jJ^all -lau L_JjiL<l + dI^)a]| <jC- ^aJui^Jl ^XJ L-J^ILq = (_£^)J^ll ^*-^1 e_Jj]L<a 


M = 


hi 

ho 


— -_L+_L 

/ do di 

, 4jlgJVl^l <_ji U jj£j jl a2 ■ «■-«* Sjatia Slj^ jjjxj AjjIulaJI SIjaJI 

- ■ ^ 2xj j' ~ ■ 1' * j r, , „^1I (_jjj 4 H..1 'll oA j ' 


<N 


3 ilt SiliwVl 
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v 


i j jL*_jl <■ aVi-v a t ^ . ■i'v J>a ^l*JI IjI^a]I J^jU ^ ‘ aj 


- 

+ 

SjLitfl^-'^iuit 

Aj^A SI J- 4 li Lull til 

&jm!a St jjJt l_uL£ til 

/ <£ jjjlt JaJl 

St JA It Uli jll t jj 

S] j-all ^Lal q\S lit 

d. ^ 

Si jA\ tili Cull lit 

St ja!\ ? U\ Cull tit 

dj Sj>a]t j»j 

* j 11 slaJI (jLS tit 

jla 

^uaJI al^JI jtS lit 

ft 0 juujaJl JjJa 

Sjj^il »Lajt jl£ lit 

JU* 

SjjuflJl »laut jll li] 

hf SjjuaJt Jjls 

S jj±o]| Cj 3 S lit 

■, j Va a 4 jLsii 

Sjjjualt Cull til 
5 jjjX 4 Aj Jjiij 

m it 


„S jxSaII Si jaJ) ^ jj^ait JjIj ^V 1 a <j^alla 


JLill 

t ** J a i 

£ju<a 

£jJ a 

*1LJI 

* — 52 s 


i 4jjiL» < zia*. 
ic^. s jjt.nA> 

aj j^lt Sjjj 

(-^ 6^» ^ ) 

1 

►, ^ 

i 


% 

6 Aj jIA-4 4 AAjA^i 

** * 

ft Jl^4 

>>*j 5 jjJi 0 * 
jjsai 

j^SSlI jljA fL>i 

2 

4 

1 

1 

1 . •-<;• 

t 

t 4j j&a t 4£jAa 
JjJaJ jluu> I 4 J jla 

jjS2it jSj*^ 
alkali 

jjSSlt JSja^ 
Sij-u 

3 

1 

^ir 

s jA* 

jjfill j£>> flal 

«j-a 

jjjj «>ai 

Wn 

4 


a jAa <L jJL> 

«jUaVt tjJ)» J 

«>ji 


5 


6 AJiiua 4 AJUi 

«* ** 

Si jaJI uiA jJjj 

aijalt <— JaS £yj 

6 


<N 

<N 


Siti Sili-Vi 
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ojxAaII j At. w Uj^l 

AjjaiJl ^ ui^Jl 


CA jAt 

Ajlxjuj — S^)jajudA Sl^)A (_|aL^ — s-Ljaaj AjujLui j] — <j,W a Sl^A — S^}xkA Sl^)A 

^LuiAJ 0 aU^)JJ L_iLuo£jjuj V 1 ^)Ls*-j) c£*j) 

JaxJI 
^-iiau /I 

SI^aI) ^a 1.1a. AiLaiA ^Ac- 1 g * jJaj j 4 jlajuAI ^ jJaj /2 

1.1a. S^)* trO a 6^)jj^a jl AjJjJoa <Jaaj tll^}aJ / 3 

AxjII j SI^aI) j ^aiaJl <3 Loia]| (Jjj^ /4 

C JJ^' J* -i-laj /5 

^Ac. (Jj^aal ^Aa. ^aiaAl tl]^)aJ j (3 ^a Asu ^Ac. Ajlajuj ^jJaj /6 

J j^JI ^1 a£I /7 


CjUa^L&it 


Slj^Jl j F On 

F Jjfr 

Cj F lW 

C & 

C <> J*jI 

^•UUaA) 






S J J-ui!) dlliu2 


??? <j, w a s^xiLAI sI^aII JI^jIujI ilc. cl vW j IiLa 


6^)jj^a JALAu SI^aI) ^3 ^)3Vn 

gtiiaa 


( ^LS11 Mil) aillu&) 
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CjbmAnJ) 




v 


ClLwaJxSI uLjaj 


La& j C ll t >i.^» II ^ J 

<L. w a] I 4 _ujJx!j .'I 

(1-10-5 ig-iV lillij conversing lens ^*11 L-3 

S J*U I 4 ^dl -2 

(2-1 0-5 J^) SjuiVi (jjij i$-iV diverging lens ^ _>»}! ^^*11 1*3 



( 2 - 10 - 5 ) L&i 


A3^)L<a jl S^xLq 4juj^c- 



<LqV jl Aj.Wa <joi^C- 


3^3^ J ^joiAxii ^-aJajoi ^)j£j j& j -1 

^.ui.^y-l] 3^3 ^ jAj 3^3^ -2 

jAlJ <Jaklll ^Jbjl 6 (^ *0-3^) CS-^ 3 ^ ^Jj'SxiU AJ jl ^11 AjljujSM L$-l3 £A*\() ^\\ A loVlll "3 

S^) 3 j)^ $1 a 4 j 3 ^ j-all (jl^ j 

.1*] 3^3^j Ajuj^jlI! (jAJ AiLai^]l (f) </ -4 

4 j. w a 3 | Am J adl 

» 


■4aiU]| A JuiVI (j-4 ^ifalVi \| w 3 dllj j AjL2j]| A-uj.i*Jl AJoujI jj Aj ij^U) Sjj-ua]| AjluL <ji (jS^j 



^)Lua£j| ^1 ^itsu 3li 4 _juj^*JI 3^3^ 3*J -1 

6 ^) 3 ^^ ^ 3 ^° ^)jai£jj 3 ^Jj^aVl ( 33^ -2 

^ 'noVI fij 3 ^-J jU ^IxjuJ “3 



3 ili Sili-Vl 
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SjjuLCI 







_ S^tLail 4^uJmlS A.t-ui'J I j)\ i Ajl AjSjS ^jJa jj 4 j\' i\l (JIAjVI 



a \\ bjlj* IVdn ^511 (2-12-5) 1 ^)Lq JaLoiJ ^t-Xjuall (1-12-5) l&s 

6A1ALq 1 ^QJ C-U^. J Jjodi) ‘halAxll 1 x ^ V I jLdll ^gjlju V ^JOlA*il 



^oJ Cl 11^. J ial x n J ^511 (3-12-5) 

J a 11 Ujl ^<a Jjudla 6 AIALq1 

yi^-.la.x ^ Laj e j*aC) diJxSl j w diJjdl ^4 <J£ ^ jj^Jl ,j^£jj cj9j£ 

: (1 7-5 <J\ 1 2-5) 4Jl^t JSJ&L ja L£ ^jii JiU. <> Ji >AI i j* Jc. U+y\ ^ 




Ax \W c a* ^ la Ale- baAlc. ^jui^jI ^ a. 1 4_2jLuwa A j£ jLa. 6^)jj^a ( 1 3—5) U^-^ 1 


LO 

<N 

OJ 


3ilt SiliAfl 




J Qli <jj£j 1 -qAIc. S^)j£-0 <l.Vl» A Sjjj^a <jj£jJ ^16~5) 



3ilt SjLlwVl 
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V 


;ljLaA»J| j L1j.a 13 ^UJl 

(J£judll_j Ajt-xJjuiVlj cAHa J AA^/lxJl aAA ^cliiLaij c £ jjuj j f Ax ill J 3 £jJa ja J 6 S ~ 1 ^ H £xAa 



c £^)_xA AAjI joiII aJaIxaJI J 6 &^_xAa]I J A jAa. a] I dI^aII cSUa* J t A_3 ^)Aa]I A_jujAxI1 1 * a*^ Ad j jjj -j ^ ' A_jli A_a^/UI A-juj Axil CliAlxul A3 aJaIx-oII jji (jA 

.CIAjuiAxJI J IjI^aII ^l*jl jj^jUillj 
;^JU]| Sic* Ija lj^j jjjjlUl lAA ^lA^luil AjC- (jSij 

A_joiAxJI j ^A_j,W^ll^AA^)La]l SI^aII A_ll_a. ^_3 IaHjoi jjjjLij (^.W-all^A-A^ylll A_joiAxJI j ^6 ^x1a]|^A_a!>U1 SI^aII A_1L^ ^3 Lia. ja jjjfLi <j? Jj^ll >^*-^1 - 1 

# ^6^xaA]I^AA^)La]| 

^ajk^ ^p> ^ui^ll IaI UlLai t 1 l^j iS AxJ -2 

# AjjjA3j ajjj^all dljl£ I A] UlLo) j A jqjq^fc ajjj^all Clijl£ IaI Lia. ja jjjfL} $ AxJ -3 

< AjoiAxJI jl SIjaII j£^}a Cy* S -S-f **— ^x j^q'n -4 

; Ia£ ^2) aJaIxaII j)A ^-^al J jA Ia£ Ajc. jjxj (j! (j£aj S1^)a]| jl AjoiAxJI jjj^I jjL jJjoJ (jl A jj aJjaL jjjjtall IaA ^jJa jj (jl (Ji3 j 


a x ua. II AxJ jl ajlu^JI (J jia j Sjjx^all (J jja jjJJ A nn ill jA ^u^ill jjl <_£ I 


l> 

(N 

V 


<^!>LJI 3ilt SjuAtfl 


(J^laj # 5cm s^jxLq sl^a (j-a 4cm cs^ 5cm ^jJaj 


I 


V 




dI^aII *1xj]| L_bua^,l t (J ^Jall AljLxui 4_1 Clij 34Cm is^ ’^^) X ^ LA ^ki,\y £jJa J LoAjc- - \ 


t 45cm ^ *jy^ a1 ^ ^ 15cm 2.5cm ^ -2 

- 4-juj>ixi] -i 

(J ^Ja -L_l 


^^juj 3= ^3 ^)jjk^a]| (jj£j CIjVI^ <UL^ ^xajl ”3 


CO 

CN 

V 


< ^LS11 aM iJ&lJi\ 


SjjlIaJI j 4j w <Al qjijAJI 


t 


v 


Ait jJVI 

Ajlajuj /Aj^jI* o^lajudx / l— iLujAc. / 'LoiLoi / S^lLg j A_J.la-a l— iLuiAc. 

^LubOJ L_flLua£jjuJ V 1 (jS-Qj) 


J-aa.ll 

AitjoiAll (juj q*i lA_a. SjL^ia ^Ic. (J, j^n^J AjujAaII ^ ?2' (j-a 1 a*j j Ia_j 9 j ‘LujAaJI 1.1a. ^)Aj£ Aaa (^glc. A-st-ajudll £jJaj * 

(_£_jj^a! 1 jll AjujA*J1 j ojj^II 

(^ A_Lakill A.laJ j P2 — R AJ^IslSI (j* jj£a! 1 ^}la3 i q )■ rVi (._u^i * 

AJLa. ^9 ^glc. ‘LujA*J 1 ^a.Vl L_ljLaJl ^gic. c^J^aJ J C (3* >^*3 2f (3® ^}J^1 A^Luia ^glc. A-*-ajudll £jJaj * 

A.1U. 3^ a^)jj^all (_^al^a. 3?^ 1 ° 3 AjudA*Jl j p j p -lie. j (]j p (jjj j (2 aLxaI i^ c ’ 3**-^ * 


CaUs^La!! 


jf jjj 

f2 jfLW 

f2 Jic 

Gi>J 

^J! ja 



























J A V w *\\ A jujJLxJ! JI^AA jujI J AC. 



frl* TuaVl 
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: 4-uiJxJl bjjj^l\ jxj j\Sia ,jli 20.0cm jxj 4^uij£> ^Laj 25.0cm £-uaj .1 

9.09.J 1.11 .£ 11.1 .v 0.09 J 

• JjL&aM JLuJI ^LujJxII Aiauuljj dj^ail diLLua # 2 

A \ ^ta a 4j^jj ASj I 

AJjjxa AjAiAa.J AJJjxa AjjjJSj.^ 


• ^ua jj La-ilc- AjI^J^UI Sj^uail ^ilkj Aj±^aI) ‘LuiJxJj ^.3 

,jjj^A\ J £jaI| — J A-ujJxjj <-Ja£ — ^ SjjJl - uj jj£2ll J£j^ - | 

• A * j<* a\\ ajj)^l) LjlLua (jli djX&A 4jai A C> ^Lai ^uaj JJ&.4 

djfu^A AJjjxa AJLa — uj Sjj£jj AJjjxa AjJU^ _ j 

syLuZLA Aa jXL* AjSjAa — J S jAa 4jjIL» ^ 

• A-ujJ^ ( jA Aiji^l A^uiJxJl .5 

AjjIuia — J AjjjS — £ SjxLa _ uj Aj^a - j 


. ±4JJU A^uiJxIi ^JjJj Jjuil.5 


J alS A^uiJxil SjLa jLuAjI J^bua — lj 


iol2 A^uiJxJl (Jl^jkl — j 


Jjxuj LiA f ^Ul V — J 


IgjjLa jLuiSjI J^bu* j A^uiJaJl (JS^lu — ^ 


2 = ^ JauJ! j w A \\ A^uiJxil ^jh CJJ^ £y* 4Jl^ ^-ujj! .7 


o 

CO 

0J 


<^!>Lai 3 iii sjli-Vl 


j JilJj 


I 


v 


1 g*Uux> jLa jl \ g j\c. JaSL-judll $. j-al! (J j)oU <J^)tLa IajIsu) A Vi°l (JjLk SiC. Ia^)Lui4 £ c**il ^ jji Lg-iS ^)jju 4 _i^.jh 4 S^AUa 

A Viq') (J£juj LijU^lj ^U3l l_j* 1£]| L_ali^jj 5 A Viq') c. alk (JliiLuiV) (JjIa. ^Ic. J^I^j l_j* 1A (jj£i Mic. ^cjjj Lo-a A jL^a a^La> 4iLaJ 

;f j Jail J ij_a^ jj uJu 

£ jjJall \ g \a Jlijj ^lill A Viq\) (J£judl A g jl uaa All jjJa <xSJ (JjLaJl ^Ac- ^ AVl (j) ^ U^ U^ 
'LaWhti^'i A Vigil <. fljljVlj A 1^ juj <. qVi^v 1 ^jjjJa l_j. 1A (jc. d^jIjc- 4 * ibll (jl (j£J J 

; (j) jA (JVl-iA) L-J.1A (jjSj ^gi c_jjjaji j 

A_b^jJa ^pLx^a-a 6^C- (jni 4 _jjI CbLS La£ jAliS lA^)Lui4 ^g-ia> Ij j 4_1C«^)3 j^» CS^I ] " ] J> -^ ^ Q n>t\l 4 Vqllj Ale- A_b^jJa]| Vo^aA! 

aiA (j* JaaLoJl Z jjJall J ( AjjjLj CjIajj-4 ^uU Aiajljla jjLuaa dip MjIIaj Aaj 4]| <ji ^1) Igjuij A Vigil jA Ia VLjI jla 

JlLuAl ia^V.... ^ jjJall Jvl^iill l_jja U j£-<4 U^ja jl LjUj JliluiVI *^c- Ji-I^b j^t x^xAl 



JUIujjVI Lr ^ SfLia^l j£^ 

^ J^l JjLij £-4 t^C-Luul < t U*\ UJ LjLViS (j-4 i^llS) 
l_i ufljxj bu£ a^IuiaII f jJali 

L$ Jrfi 0^1 

J J o^Jl CjjJ a. Ja j jui 

JaSLudll ^ j-al! (J j)n\\ <j^IL< 4 4 Vjq\l ^Ixjj (ji AjV 

c_J^A ^ jjJaj (Jaj J i (j^H ^ (J^i.^11 C_J»1A (j_^-j j 

(?Jfc) ^Vutixill jjJall j-aII cJ (jc- 4_aJiali jlxjl Cj^I j La1£ 

? ujliAVI j5sl 

( 0 = JjS) JiaSn - jr 

jj£Sfl (jj% ^UJLj Vjla J2V) (jl 

^ui£xJ| jajjHj (jjjliJ f jJa]| f ^u^n ff lg> jJouj 




CO 

OJ 


§P 


PH 


( ^LS11 Mil) aillu&) 








JjJaLLa \ g 1 \Vl*1 A m>ia JjJaLLa <jj£j <JC- 0JJJ j (jdlajl^La ^jjjj jjJa (j-a A'")* n<a\i $. jn>i\l l** it ^ j-g L_l£l^)J 

. JilJSll 

• 4jaj| jIaJI 4jj ij^bJl jJL^xaII 

Phase j A j o ^ jSlI <j^j l^S <A^a 1^1 j*» ^ 

I x a ^j>4 S^pL^all 4_iJjjJa]| CljL^.j>ill L_l£l^)J (j-a ^Ijj A IjjJa^ JpaLLa l ^ ILkjJ <LoLla-<a Jjial_L<4 

: f <ar JxJI ljx-^JI 

j] ^)L^a UjLaui ^)Loia1I c 3^ UJ^ t^Ajc. ZJ jjall ^gjLbll ^JJJ 

.4-^^ 0,1, 2, 3 = m ^ mA, = Jj^ Cjlk;L-^ 

jl 1.5A,. J» 0.5A, tjjLui* UJ^J L$’ (m + 1/2) X — jt-^t (Jj3 ha^JC- <Uaj| jlall ^jjJall CjL^^aI 

01^3.5^ ji 2.5A, 

( 5, 4 ,3 , 2 , 1 , 0 )= ^ m 

gujj JLS ; fT jJ^lt 

^.jjJall (Ja.1^11 D^Ua dlUSV 4-iMl 0 JjJ (JjjUs jJ 

£jJo^j) Ajl^.ja S^Ua (jl IgAjljj Cj^I c f> n^ 



(JjL^. 



V_v^jl JhajLiujI JjL> 



J>|juJI Jijuj 
ULlAjLiuj^I JjIj> <w $\JLc 


^L<A\ AM SStlu&l' 
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gujj JL& 


$ 




( A, ^j) UJ^ l£^’ cpj^ 3 -1 

(Jic. #> ]§ 4 jjjJa A \j)Vuux> A .^j3 4_j AJia c > Util ^ Axj ^Ac. £jlaj - 2 

^ ^JUll 4 jii jU^'i (_5^L^.V1 ^.jjJall CjL^.j>j l^la. ^j-«a JlAjj 

Ajli \ ^lajoaVl 4 _^.j-<AI ^)l^a (JjoSJ ^Ac. (j^*-^ 3 c> * U^. 1 (^ (j-^*- 3 ) S 2 , Si (J^j^ (jtMjAVuna <J (JLAlLuA £jlaj - 3 

A_U^j — ^ * ^ 1 /n\ I C^I^AjuJ (_ jl— C^UjUkLlS ^^Aill [_ jjiQj ^JJt_Ll 41 CjU> J^ ll ^jjfLiSl S ^)l*^a-<Al (j-a S^pL^all 

; ^Jj La jk £ ill] ixxAl (JUfljjujVl <3^-^ S 2 , Sj Cy* (j;P^)^ v«^\) ofyy (jii^^AI (J/q*uul _4 

A (J^JaLLa 1 ^ ll^jj 4 _lu2o^ JjAalla Xj£- S^j L ie. c_jJlA 

UjUj U£l jj # .( J jqnnVl <JjL^ lie. ^ jjlall diL^j-a l_£Ijj li& j) 

A LjIjiaI IjjfLa LiaJia a 1 u ^ Lli&l Li^fLa 

^ jill <jjoii (j-a (jliJLlLa (j4J AiLauAl (J4*4 ^^All 4jjlab^)3l ^mTuuI _ 5 

jjjuAI j (JjL^JI A^LuiaII R (j^ (jli-ALiLa b)j\ v> ^ o£ A^LowAI = AY^) 

^VLtixAl $. ja>A\ j-^ll J = L 5 (jjjaJI ^ (jjj <aL.,i 4 l =(j 


= A, 


R 


v _ AL 

X bright ~ m , 


V = 

1 dark 


1 > XL 

m + — 

2 ) 


d 


A Y=± 

d 


\A n^^]' s_j'2A V' ^ ■ 


[A *1 - 


•Jjj^alia-o jl ^ UtW ■ 


: ( £#*** ji o^xi a ) (jjJiiu da -M* • 

4 ^ 4jli £jj\u>a ji /jjjjJLd /jjjtln aU ijLS ii] 

(n — 771 = 2 ) ^jUjIaIIi AjujlaII tjlJiVi (Jij ( n — m = 1 ) 4jHj1a1!i 


A.L 


y?i - y 


m 


: jlu Id ^idLd i_jifc j f (jjy Jauil JiIajI • 
(jJdlUiLall jjAlii-iJI ^jjj JaJl jLaj] ^jIaj 

A.L 

y n y?n Yd 


Yi — 0 , +1, +2, +3, +4, +o° 

m — +1 , +3, +5, +7, +9, +00 


CO 

CO 

v 






"V 





. (jp CkbLui UK JSj UuoaJI uU^ I S*tUI SuS _ 

. SpLuaVI »iui (ji jj£I <jj£j sjs jijjJl _ 

. ‘LllUaJI ljIJAV! iiLw i ^ jLuu (g jS j^li uijJt (iLvji - 





jjj^ * 
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: JjiaJl jj>J» Ci\jiAA • 

. 4Jj$*ji JSj Uij'ii jiUJ jIaj AJlP JilJjJl uiJfci _ 

±£- j\ ^ JJfc (Jibjj JilJjll Olfci £j,Ja_9 JlJjj - 

,(</) jjLAfi jjj AdatiJl AiLui-Jt Jjlii 
. JjLiil JJP s Jb jj uUVl dial jIJJj - 


Aildj 


(J1 yguJ JjL^J ^iLauJI j 6 xlO m (j^Jl m-^oiaII j , 2 mm uA^ Ti* jjl <jjj AiLauJl dijl£ ^ ^ . 1 

^,. W*un^\l £ ^ N ,^a]| (J ijiall L_Lal^l 2 m L . ^ 


(JUilmjVl Lddjc. tilli j A 1 mm (jj^all (jjj 4iLuiA]l dijl£ 13] ^cijj qj! 21 <J ^lall 


■1 .2 


. 0.3cm u A^ ^ AiLauJl oj^il U^i* 5m ^ 


< ^LS 11 Mill dillu&i 


Page 2 ) 3 ) 





v 





{jjLl lalJj *( 8000 A° ) Al^Li jjlll 4 -j^UaSl £y* ^ V^lml (l_j 

Ia ^>jS asUju jjc. j*_l 5 ^jj-h jiaI JLjLSJ. j^Jc* (j^SSa (0.02^10 2 m) 1 *4 ijj AiLui-«J1 

( 4 G 00 A o \^j-^ > **n Ji-i“W *“ 1* 11 ,(lm) 

AjJAj^I jjJlcr (JiLlOjll i wj^lad 

& i £ F kJa*sil\ > _ 1 \ftl i ;3 vln» 4 j ^jjU -jn.ail £^*>**11 A^.jl -V 

P^jajqH (Jiljall in *1 (J^jVl 1 

gpjfc* OtW AJUaJI *^dj J _>*a*Sn jilnil i ^ r ^yml\ IjL - V 

(*— i^jiS 1 ii ji^j**j ^ 1 1 jj 


^£13 J^Ul ^-L^.1 c j— b A^j^i ^J^il w " j^ajl JjJajI ^tj jj Aj A .iUIl ^ S .A ' ,1 ^ 

^ J ^Jc. |j| * J ._ !, j I ^ 1 s__l _ j I A,-,,- , . ._ 

^iLi j& ^ j jSj oil AJiLi 

0.10cm j^j aJLaA\j 100cm 
;3blUH aU^I > 

Ja^ooJl Ac. ^-6 —j Laj - 1 

Va /:'. /-' |1 ^,,. r- 

r-o K = 12.779cm "I i^kilUDj JjS^ -2 


mm 
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V 


ULa\ 


AJjla f Aj^>aJI JtjlaSn a* Jj&l liA JIaj pZ ?jL^I Jji 0=O.3O°j d=0.50mm Ii}-1 

? 520nm 


?£ jJj-alj Jj-uJl Ajj^j (jk A IiuxaII AjjLi^I Ja 'jk'vtt jjp ^£_2 


AJ IjL f j^a ,jP AajUJI j AjuIj]) j Aalto] I j AojIo]| j ijSflj Ajjiuall A IluxaII L-ilAfcVI bljj Aa> & 0.0050mm Q$i Aitu^l-3 

,0^aA\ J& iaiuu <, 550nm<>*j^ 


JjlaJI a*> 2.0° AjjO c> ( n=0 ) <^jSH 0.010mm^^» 1 * 4 u, 1 cxi^ f Ljl« ^^-4 


A^. # °15 AjjIj (j* ^JjSM AiouXdJl Aj« 1^J| AlaA^l A ^oj j2aj1Lui]| ^ Ixk 5.0x10^ Ao£ ^ ija^ Jjj^a ^J^uj £jl]| ^Ia! f j-ua Lluu-5 

.^j^l JjJall 


500.0nmj! 400.0nm<>>j^ AJjla *>ia] j unu^ l ^ Ll l.OOxlO 4 ^ jjj^» Ao^j ^jSn lt^jO ^ -6 

600.0nmji 


Yl^ola^U £i*a Jil\ ljpA\ iajkk ^ j unu«H <^S Ll5.0xl0 3 A^ JJJ^» ^400.0nm AJjla f jJa JaL^a -7 


Mil) 


PageJ / 


4 _Lui 

♦♦ 




(^j^ajj^ll JjStjll) 


Compton scattering 


Recoil 

electron 

© 


Targel 

***"" 0 | 0 dron 

pM(Kl itrMt.,'' > A 

'4lW J * O'.J 0 

A/ 


photon 


ft 

A, - A; = AA = (1 -co$0) 

m o c 
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LJljJJU 


AjlLSj ^ J^Ujj <JJLA-uJ) ^LuaVI diA Ajlaj <JJ»J Aajlj^Jl Cjlf'ljLujVI ^4uiJ 4 Lx 4 Sjlj^ Ljl^jJ .ilC- Sjlj^ £aaJ ^ i £)) L-AJjJLa]| £}*^ 

jjjjj ^uiail Sjlj^ A-^jJ Cjjj j IaISj f Ij-aAi aa^a Ajuai Aaa ja jjP <jj£j A Jai^iall ^ Lf^J Lr* ^la-uaaJlj Sjjalail 

% (jft aaaVl (jjlil ^a^ gA jaJ) Jbjj <jjl] Jj-ojj A_iA jj 

&AuJ ^aJaC- AauS jj ^aaa^il 14 A ^lLa!\ <— aI ja!) Jjlallj PbuaVI d«lui <jaa Jaajj ^alaj ^a^la J^£- tilj^a plLluAj 

^uaaJl Sjl^p. A^jJ ufl^Ukla g’buaVl S-kal ^aJaaJl Aaullj j^j Jjlall t ilaaaj ( ^, m ) 44^* ,ja JjL AjP gljLyftfl 



4 j-ujV 1 fu aaJI (j* 4 Aaaulali AauaiaUxA jj^Uj Ljlf'buijVI uLla ^ua jj jLuili 

^Aj-aij Jjiaij £-a LfljJtui jJu 1 in a 



3iit sjii-Vi 
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V 


^buCil jxui&j 

CjU. J ld ^lc> Aiiliall j^y a A»j>o£ £jolLuj Aj^^a. A^.^p ^ij^)j CaAic. A ^jaiaJl (j! d A j (jdl L5^~ A jA-iHj]' dlldj 

M A_iauaiih]| (JjS 4 ju ! x ^\ Aj£j " ^juAj l_ S jCr La 11 a j A-lSuaiiL jjS AjinjJol ’I a ^ 


(_£a11 C5^ (J (_$ A ^q\ 1 ^l^jj 


J j-ujV) ^utaJ) ^U-ui! djAlial Ajj A A \i c_ijLau]| jcjUj 

A luuJaljxx dAc-Ltd'^ (3^ A»j>a£ ^juUjuj Aj^I^^, <L^,^)A Clixij^)! Lal£ J jjoiVI ~ 1 ^ 11 ^jl 

^all (J ^lall (Jib (_£^ ^ K'ull jLaull ^Ltd^l ( 3 ^ A- 1 a£ (jj^A 


^IjLujj D^Ua] CL^Ll jXu u£j 

<jl j Aj^ilalll c-Ujuill (J jSJ ddl£ La£ Alcala d Utijl j A-L^aiLall AiUall ^ja dlLa£ A_liA ^Ic. (jjfb Aj^nJoUa^Q j^SlI AjuaiVl A jjai^l ^ajataJl ^Ltdl 

^-Ltd^l AA^jJ ^ icr IjA^Ja Ad*J dlLa^ll aAA AlUa 



CjL^^Isj 


^t-Xjuiy! fiAjuo dlljdu ^ Ku ^jo)^)]| Jg Llj / 1 

A qLA, z\ A .^. ja (Jl A jjuj! ~ x jda. ^jc- ^jAl x «all 

; ^L Lac- l_ j£Jall (Jc. 


tAjAjVqlll Aj^Iaill^^Q bl£ (Jiuaj Ajoiij (J£dll ^le. AAa. -1 

# (dij!yb Aj^Jaj 

la. 1 a]| cl i^j A^.Lai^]| JiLd IaLq -2 


?A jjaiVl ^jaiaJl ^IstCoj ^^auaiibll (jjS Aj£j dlj!Aj i \ f\ -3 



l^lllaJ AjdlUS A jjn-N, ^ djLLj ^) jL^-aII J<^1 laJ /l_J 

‘(4000c K ‘3000c K) ^jlj^ ^ 

; Jj Lao c_L^.I 

3000c -^c. djULnll (j\ (J£jui]| ^ic. -1 

.4000c Ka^ jc die. yj 


c_s!>Ij^.Ij AjtJuiVl SCjuo c_s!>likl j luiaj Lq -2 


o 

V 


3ilt Sjli^Vi 




^1\ Ajjlaj 


( ) ^Ujola (JjLui ^ic- iJ^J <«— 1 iUjJjS jj Cl)La£ ( AiUall (jx SAK<a ^pLLa ) C ^ >>1/1 (J£jui ^C. Ia qa C‘ \* Til AjC-lstjaiVl AiUall (jl (jia^pal 

~Fj r/f I 4 aAjaill ^Ic. (jjulj ^j2ll ^Ic. -1^1^11 j\ a-l^.l^]| A x^ll AiUa Aajaj c“n*\ 4 AiUall 

^a^) 11 j aJ 3^^)J *N J ‘***^ i ' t * CliAHl 11 a (^g-Ajaj 4 ^9 l jjj x ^ ^ CIijIj £_£jLujj A-ic-La^Vl Aiillall (jl ^ *<» < l^A j 

; Aij^l*-ll jjJ jill AiUa l_)Lui^. tiilll h = 6.626x10 34 J.S :^^ij^(h) 


E = hf 


A_a£ 11 Ajjlia (Jsl (j-Q 4 -n. ^ dllic>ljJax -li.lj A_a£J 1 AiUa (jl La£ 


n=Elf 


.3„2,1 =n 


.4iiai 


g-buivt tv ujSjiii aaL 4^1 ( h = 6 . 6 x 10 34 jW^W‘( / = 5 x 10 ^ Hz ) £-IjLjui 1*1 


14 


S.^jJall A£-^)juj (jlj 4 ^ h — 6.6 x 1 0 ^ J .S ) u' ‘ ( A — 6000 A ^ Ali^^a Jjla gl *^]*2 

( 1 A =10 Jfl ) . gl*^VI llgJ jjjj^l ASUa <. t n»^ l 4 ( 67 — 3 X 1 0 /72 / (S’ ) 


1 uiLut£iLu<Vi 

(CjI^M (J>Uajl ££> Jj 4 j) 


crocodile physics g-aUjj flj&luiL 


? ^ J)»yi 

VV A-lic. C- ^ Ja^jLj ' V- jjAx-o ^Jaja) djljj^)j£J V j I CjljLijl C_Uu)La 


^1" 
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SjAllail 




V 



A_llo i i l nt ^ -Lj^jJIjuj A_^_lu ^.ls ^clajuj ^ dAjj jj£ 31 j^p-j S^)&Ua d jAliall 

. L_bujl_L<a ^-IxjaiU Ajs-LJa! 4 >jVi 3^ ^ajuj (j-G S^^aJLall dAij3^Vl 


... jr»yi 


<Aj-^ILo AjiILuj <j^uudJ Aj /u<a tiijj) 4 _ 5 -lo A_i^juailj (3j^ A-*-juj! c** 

t ITqjiIvA U^Jjli L_flLu£l! (J^ 4 <*- flLui£ 

til jLuJ J>L& 6 A_ijtj ^i^i^/ll <-_flLu£l! tjfjjj djilc. AjLjujVI -la jLjJ j!j-GJjuj! 

I l! »,<\t 


tU* 


djjyi 

.JjLLl jailtli Us>aj SjAUal) ilft -HjJ £-* ” 

uSjUit " 

3 ^ ^ * I54JI lp l>* yl^ll jjSS . \ 

.4^» iLaJl l A^ji, * Ij^Jl 

(JjjV' ) ^JualaJ it j-i4j ( ijul£il j 1 ^ ^ ' ' J l kj-laj ^_rji ^ >■ . .- ,T 

: 4 -J 1 - 

Jjlu ^- 4 ipJJ (jylaJl ^JajuJl ^Jt 0 ■ . q ''ll 3jfi £ 3 ^ JajiiLui Jit * ^ 

3 ^ 1 — il£ jiaj klj'jj jj^lV 1 Jjj J t jm-uSM 

m ^ ASUa js j\al Jiuwiij i*^ yoj 

4 iVl 1 J^ V. £ j Q 1 JJ ? qJ ^ P J h jj ^ 4 3 1^ A I L n t h 4 ^Tj l >> \] \ L ^ hi LlM nCiT . . \ 'hf-. „ Y 

. kiibjjpiTif \ 4£ja. &l*jl 

,jjj LjalS IjJ-S t-'l h4 *i ^jll iJjlij jp£Ji I Vj 4_Jl J-j«aj >li t.>T , dklijjjSJV \ Ar^jjm LLUjj liUil 

* jalii]) ^j5 Ljlijll .j - 4 ' 4 *' tA-£jaJl ^a 1 ^! 

iijbjjS^Il tilLtla JjLua ^ ; ■ >-i^ JJiaSM 3?ilj5 J2 j3 CIjUjjjSIVI Jit i _jja£lllJ L-llluJ) i^aJl 33 ^^33 

^ 45 ‘lLi Uic 



(N 


< ^LS11 Ail! diUL^Sn 
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4-u »ufl 9 SpUall 4 -uj jgJUAI 



■ tl ++ . +4 

£■ j 1 -^ ■ ! i 1 


*4 




^ £■ Jl ' -'^ ■ '» 44 


: f»ua]| Sjluj 9 jLull Sjluj 

. j g t ^ <all ^jLnl! ^uuo^ll ^ JaSLoJI ejjJall SAjuj ^a L-jla C—LujIjjj ^)Ln]| S4 joi jL 4a>j 

S-ljJli (. ^IxjoiVI 4^Ua ^A ejjJall S4 juj (jl ^)Ljc.Lj 4 > j’^l S4A ^l*jayU 4 _i^j-a]| 4-jj)a \W j^xu j 

. jlnll S4 jAi 4l4jj4 Cjljjjj£jyi j-a ^p£l 44c. (illijj 4Jlc. 4iUa 4 j1UJI 


: 44>j])9 jLnil 5 -LAj 

ejjJall 4-jj jjflj LaAjc IjiL^a jj£j ( ^^jJaj^£j| ^)Ln]| S4 joi jL 4a*j 4 _i1a*JI l_jjL^ 4]| j-a 
4-uxJI JJjj _j 44jj]| 1 4& ^Jgjuo 45j 4_illc. <^jJail S4 joi dljl^ Lo^o 4 m ^ 4_xn3 j-a (J^l 
. J£jj| ^ L£ 6 AjU^ 4i^Uj 44 jj 1I S4ljj jLnll S4 j4i 4bjj lAAau ^-k// Jju jl 


• A ^ cHj I 1 ^ ^ M 


JL3JI 4Jb 

tiUjA (jl VI i jiail AjijUa l t>V " L cjVlii.! ‘ . ■ ■■; _ji.V j>a ( o\'~~' 3iUa]| ojlAj i jiailj JaljjjV I [ jyt j j -* "' AiUa <^1 Cjljq p£VI 

. jiai] jxjudll " _J ^-ajuaJ jiall C_a>Lia.lj t. iLi'yji La jis ^Jajuj Jp CjljjjjJ^ll 4-aj>UI 4iUai] 

. jiftil |4& ^ixuu j-a <jjjj£JI jj ijaAl < _ r a£j 44 Ua J4l < _ 5 A : jifti JLuJI 4Jb 

: ^buu>Vt 44 (J$A<aJil\ a£>zA\ 4iUa 


J£jJI ^^4 La^ ^-IxjuiVI 44jj a1\ Cjl4jjj£j>U (_^A-safl]| 4^)^JI 44 Ua jlj 4a»j 4 _aj J 1 S^Uall 4_nj^^j]| 0jLli]| (J>Li» j-a 

• ^ut 

3^ L>° c ^ ^ 4 nar x> 4 _^j 4 j-a ^j£l JaiLaJI ^jJall 44 jj jl^ lil VI V Cjli jjj£ 1V I jl ^Lnll ^juj^I JvL^» j-o U1 

^4j1I 44jj jl 4_£i*JI 44 jj ^a.x.lZ 

. jlail 4 m \l 44 jjj JaSLoJI fj4>>\l A4 jj jjj cJjflll lj4^1a l_LujIjjj 4jj ^ jJall CjU I 4^)^JI 44 Ua jl \jl ^jJaJJ 



CO 

V 


^v^i m diu^Sfi 


jAfcj) SjAlIa 




V 


6* ■^J^J ^Jjlkd3 ua^jaJI J*-al« (j^jV!) cj^*-« glaw (Monochromatic) ljjUI ls-^S < ^ * uk t "* ajjfS £UJi iaiuu U-iic. 

£>* CjUjjUSJVI jjajj LsAa^ AjUjjaj (JjUjjlSJVI tilSjj f ij^Jl 

cHiij Cy* l)J% <-*&¥! - (Jjjliil) uiiLuJl Cy* £P»aII ^laui 

(j^ JJXJ JJJaVI (^A A * *ll J°l £)£aJJ Sjjlill ^ J-4J Ujj^£ IjLlA (jli - J jjVi SjL a 

^jxui (j-4 SjjaIaI) CjUjjl£JVi <— iJbjl UI£ j Sjjlill jUil ^jjj^uajjjiil jb^l SlA 

. jjS! juUi! jUil $!£ ^ 6*-di 



pi ia^V 


4iHa«4 j jjSn (j^ cjUjjisJvi AiUa , i 

Jl -v *\\ Aiauiljj JjAjLa]) JLudi AjjLula ,jj£j CjUjjjSJVI ASja 4iUa .2 

: 4JUJ! 4&UJ1 J^U. <> 


l/2mv max gV 0 


CjUjjUSiVi 4P j^jj v 

Jjjliilj JjjVI JjkAil ^aJl JjS v 

,(V 0 ) lJUjVI .^>j .^>^1 ^aujj jlual] LjLuua djiliil ^ jLaII jLuII UIjC-j 

SjAUall 4,uj>aalt 4,j>jaa]| f>u iljlfcllkVI 


4-12w^aH 4j^)Jaill 



ciilA AjjJaill JajJjaU V — 1 

CjjjAill q±i 4-12^aH J)Jaj ~ 2 

^£j 4 A±xA1 JJjj Jajjjujj — 1 

^}A ^J^AJJ 

jlftll 4-flj^a 4 f\x \\ — 2 

4 m \l 

. Ajo^aLa 4_i1aJ) 5 

AJSISII ^Ac> Jajiuj 4_ti^J 

JJ=U (>j 

oijjjj^jy i 

££jJa]l SAjoj ^Ac. jlull SAjoj Aa I stJ 

JaflS ^Ac. jIjj SAjuj Aajjlj 

SAjuj 

jLnlt 

SAjuo ^Ac- 4,§UaJl AaIju 

^ aA^C. 4-a.i3 

JJjj ^Ac. ^olaxAl 4_i^pJl AiUall Aaulj 

4^j=JI 351UI 
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La£ dALa £ jj jjxjj jJuj t ilAjVI A£_^. A«<u3 . jj£1 lJIAjV) A£a AjuS jjjIA La1£ JJjjII A|j LaI££ AjjjjJaUx^ jj^AJ) Ax-uiSH AAjj ^Jc- Aaj&j c ilAjVi A£j^. 4_aj2 £j\ lol aC - Aaj 

.Aoa "jkl *1 a AjluiVI S Aui ^Jc- Aajaj V Ag_a. 4 _aj 5 £)j Luajj A^ j 
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A AA^jJall djljj^Akl^U (_£ ^j^aall A£.^)judll -4 
A nar II JJ j p A^.j>a -6 


. ajjaaiall ^Ujja£ 1 ^U AljaJl ^Ua -3 

A y\* \\ JJ^)A -5 


/fF = F - 

iXij max L 

- 




r-h.j 

r„ 


ijjULuuaI Ajjlaj JjL^IaaIui! 


\ Ail) $Allu&) 


PageT" J 





"V 


j ASUalj Qju AjfcUJl JjIaj 


KE max = h.f- W„ 





JjJaJI lj \jXLa j ( jjmoM I Ailkil Ai^UJ) JjIaj 


1 


jjjUl j 4 iUjVt a^ (j-w AjfcUJI JjIaj 


ft 

=-■/ 



= ji»ii 


vo 

^ 1 " 

<u 


4ilt Sjliy&l' 



V 


JjJaJl j i iUjV) AjfeUJl JjIaj 






i> 

^i" 

aj 


3iii Sjli-Vl 


$ \\ 

qj^j£JV) j^aJ ^*J 6 ^)Los> 4 ^jc. u_fl^)^i> > i i < q\I ^jjj^ill La ^j.Ajlaj A_iijjud]| AjljuiV) (jjJji ^l-llaA^al Ajc. Ail 

AxJ <jjJ jAll l^J ^^d]) Ajj!^]) LT^ ^-IXJ C5-^J^ (JjJall ^didll I1& (jl J (jjJ^ill L>° LS^J^ cJ^’ (jjfL 

Jjiall IaA X J lMI La£ ((p) ^^L^alill Asu q jJ ^ill l^J ^dll Ajjl^]) ( *— ^-^ I3li 6Qj^)j£ JVl x^nMl 

; <jli L_liijjll ^gic. v^iMI AxJ j (Jjfl <jjJ jill 


A^^ocvJl j wl a,i^ /0 





Jjjailj j uJJjS (> 0.^51; Uj.il ^llaill 

. jOluadll JjS Ajltuill AixiVt (jjJjfi AlUa 4 — Ephoton 
. Jftj ^ilujill 4*dVl (jjJjS Ailia <— £ ; pJkotoB 
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* 43t3) CjIjL&J) (jj* 3^ 43^ J3 ^i!) ^3x3 ji ^V) 3^ 3^ <-3£t 

^ C-JjujLLq ^juoJaLli^aj^^S ^IjljujIj l^j^Lbal 3c< Cljl^Iill ^ 3^ S^)&L]a 
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) # Aju^judll djUjjjSJyi 3 ^ Clilji SjliLj ^jc- gSUll AuiLugll AjljujVI l ilia. 17 

^ clilji 3^1^ Aju^juJI djUjjjSJyU <lLl JLl3l ^JC- ^tjUll A-llLudll <JLjujyi L a3a t 1 8 
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( v r L bu) j£ ^ A.vjv^ll jj& SjUxJl ^baj ( X ^ J SjbxSl ^baj Aj&£- (J^ jkl\ (j±i j-ua 

AjjLuolxa 3 j£j 3 la ^Jajuo 3 ^a Ajix < 3 i^jball 3 )Ujjj£ly I 3 )Ic-^)juj ^ ^ 3 

4 ^JajuJl Cl)l^)i ^<a ^ ^ ^ k 3 c - iJbuaJ Ax^^)judll A qV^-v ^ 3 ^^ AI 1 *-i 1 a 1 I A 3 i^jJalt Cb 3 j 3 ^y^ ( ^ 2 

^Jajoilt blljt )3 

)jit.x^a 3*3 <SI^ 3 j 3 a 33 S) ^ikl 3 l ^JajuJI ^.U^j ^ ^ # 3 

jSlSlI 3 I J] ijj^ 2 ) J^yi (Jj 3 ) 3 jjj£JVI 3 ii^ ^ J^y^ 6 ^ 3 obua < 3 jjJa A.j\^\l 2 ) jjl£ 3^3 ( ) .4 

L^ 3 j ^c. 

A- lie- JaaLudll ^.jjJall Sbjuj ^<a Ij^^la 3 ^ ^ 3 ajuj ^<a A 3 jjball 3 Uj 3 ^yt 3 Lx 3 V ^-ba^l 3 ^*^^ l—U til 3 ^ ^ # 5 

# JaaLudll j 3 all Sbjuj z> 3 aj 3 V A 3 j 3 aj ^bil 3 ^ 3 ULyi -\ ^ ^ 

L^jIj3| aJsl^J 3Ujjj^yt ^3a jli ^ -4 ) v "^-3 j3aj^£ a 33 S^p3 3l3yi ^ 3 jI£ 13 ^ ^ 2 
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CAlAjJj£JVI i jj| ^a-Jj ^4aJjlt jl_p SA_ju) CA jl£A A-p J v >> jj$£ 4 jlA ^ ^ T ) AjAju) £ JjAa Jaiuj ( 

jLp SAjuj ^jLs (2T) C5“^] * J-^Aalt SA-juj CAAj j lili ? ( -2 ) V ajlAiA Agp ^IAjLLuAj J jjl£Jl (j* AjxjjaII 

. ( -4 ) v l 5j^ ( l6)mA 

jiill ^Jajuo 2 )a * J M 4-la^J A_pjjJall CAlAj^p^)^ l-laj| A^^p AiLla] LuoLpa ^Jaall Ag y 4aj5 ^ nan ^ 

AjI^JI ^Ac. JaiLudll £ jjJall ^jjd^j SAja j £-laall ^ \ ^jLoua ^ ^ 4jlAll Ajji ^ic- Jaluo til ( 

aIaJj SjjIaII jLull SAja jli 

4-ilc* JaiLuJl & AA^ SAlj^p 2)4 xa CjIxj ^Jajual ^ ^Ja^lt ^ L-flULVI Ag 7 - ^IaLg AlA^ ^ 
g.^jJa!t ^^p^pll J^lall (j-^j l aIS ^jAxa ^Jojuj 2>* 4 : W jliaII A .pjjJalt ^ 11 A^^pJl AiLla aIa^J ^ 

^Jajudl) ^Ac. -LaLaJI 

AJaSLaAl A-p ^jjJalt AjljujVI SAjuj SaLj^P A-p^jJaj^)^£Jl A-ii^Al A^t-^ AIIIoIaH A p^jJalt Ac-^p aIa^J ^ 

Aulc. 

AjAIa ^ l a jlil j^m 11 AA^ <* qtlAj ^ 
CAlxpl ^AajoAl SaIa S^jaa jjAUa AjjjlII AA^ Ap^A J^Aaj A±l*Jl AA^J (JiuoAt 4 AIa ^ 
jiall A-pC- AA^^ Ij^l^oiA AaiLaAl z ^jJalt AA^ 2^ I A] C 1 Ajlj]| 2^1 ^Aajuo £ja Cl)ljj^p^]yi ^j^pjj V ^ 

tAA jjl£ ^gic» L- AjujI JA fiAAjJ & Jjja Jaiuj lit V) A^J jjJaj^^ll AaL^JI S^plAj jaj V jLuSl 

g.^jJa3t 6 Ajuj 2)1 4Ui Ja Cliljj^pSJl Aaa JLJJ ^aJj A_p^jAaj 4 A ^ 1 11 lij ^ 

$ Jjjall SAjuj dAljj Juc. lL)U J^ p£]y I JLJJ 2)^ J4C- ) fijji-k^a 

2>a AAjlII Ia^Ja 2 jJ^lli^A 2^JpS ^aJajuo C-JjujIja lAAA^p A-p^jJa Aa^^ *- JJ I a> 1 ic. ^ 

. cAUjjjilVI 

y \ar x\*i 4 -SIa A-pjjAaj^)^£Jl AjI^JI AjjIS 4_j^llll djlylill ^alAklLuol JjAoSj ^ 

# Aj1c» JaiLudll ^.jjJall SAjuj dAljy 2 >^ ^-lajuo 2 >^ Ajjj)>Ai\I ClAj j^p£JV! A£.^)juj SAljyl ^ 

Aj^ja Ujuo^j dAA^p ^a tjA^pa IjjuoIjj Ail-la (. - u jjIjjj ^ 

ac»^juj aJ 2 j ^ aa^P aJ ^ aII (jli 5 ciAju ^Jajuo djUjii^i Sac . Wq > IaaIc . ^ 

d)U Jj jill AAc. ^a IjA^pa L_Lujljjj ^ (J^ ) ^ ^-I^juj 4-la3ljudll AjC-Lx-jaVI AiUall ^ 

(jjfijk 4iUa ^-jA-ia ylill ^-lajuo ^-Ic. JaLuoj Ia ^Jajuo 2>^ (JJ^P^V^ Aa^^^UI AiUall dljlS lil ^ 

2 ^ j3 Aj^aU^ajAV a^jjj j^pAL 2 jji£Jyi 2 l^ {^)cV 



Ajj jjJaj^£ AjI^. S^plA A ^pVI A^pj A ^pVI jLp SAjuo qi ± Ai!ilxJl ^jJa jj ^jIsaII J£judll ^ ^ # 26 

SAja 2>^ (^) S' ^AjAo 2j^ (B^) ^'J J ^ a J (A) ^.^jJa ^Ia^ALujIj 

.AA Jjll 2^4 jl-J^A Ia^_j£Jj (B) ^ J^ll 

ciulj jIaLo Laac. ^jLaj (JjISaII (JSjaII ^jUJI Ja^JI (Jaa ^ ^ # 27 


c^UjII 




2^1 Ji-Adll aJIa IjAAc. ^5jLaj JjliAll J£judll ^jLnll Ja^Jl Jja ( )-28 

2^5 ^P^y^ Aj^ja IjAAc. Laj JjliAll J£julll ^jUJI Ja^Jl Jja ^ ^ .29 


AjjIS C. JaiLudll 2j4 jill AiUal LuoLpA AjJjjuiaj^)^£Jl AjI^JI S^plA ^Jaall A^p. Aaj 5 nar*i ( ) -30 

AjlaJt 

f- j jJall AA^ ^Jj^al lili (^K^) ^ AJaC. A^^p. AiLlaJ Cljljj^p^j Aja duxjjli 2^ ^-lajuj ^ fiAA^ ^ a jj ^ ^) .3 1 

,(2K) ^_paj AjxjjaII CAUjjjil^U ^AiaaJl A^^pll 4iUa 2^ ^2 f JaaLuJI 
lAp S Jjjill JjSII CAIa ^aLupVl (Jc-lijj IaAAc. AjaIaII CAL^luplI cAl jLuj ^ JJ^all CIjU J j jk (AILuoJ ^ ^ # 32 

^aUJI $ jxAall SjAB AaI jaJl aUjII <^ 5^ A-pjjuJl AjusVI *SjaS ^ ^ T^S 
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Jado jVt j!dk iliill Adjjdl M_»dVt djlS Cl lltj A j ijui'l AjljujVI id jJ Aj^dl y\\ J^)i llj dl£ ^ ^ .34 

. ^idl! 

L-fll^ll Sldl (_£jill l - ll£ jJt L d ^dlA (JA AlUadiU Adddl A*dVI cl )L Jj jk ji^Vsf jdl J jdll ( ) .35 


: £11511 J)>uJI 

• 1 g ^ ^ *j du Add!) Aj^klt lDjLaJI J-aSI 

juoJ A-ld L— IjujLLq Ja^iLudl A y ll J jlill ^-duo (Ja Cl Lj Jl£lVI J^UajI S^&Ua. \ 

t J£ jd ^Jajuo (JA Ad ^dalt ClLjjj£lVI LjddV ^^dijll Jl*-^l c_djd.2 

6 J-a j£ Ad jda jj^dll A-ddll djjll jdll jldll &duj c-ifl IJJJ.3 

Ll^)la ddd Li jd ^-Ljuj J>i Ad jdall ClLjjj£lVI ClddV ^^dijll Jl*-^! L-LujI Tn.4 

c_d jjj V j ? J-<i J£ ^-Ic* Ad jdaj^dll Ajl'sll S^)j|l ^k £jdull jld S*ld c_d jd .5 

AJa^J Ad jdall ClLjJl£lVI 1 doLd Ad jdaj^dll Mjdll SJill ^k ^Ja^ll Ig ^ A .^id ^)dxj.() 

jlill ^Jajuo J>i Lgliddl 

^)lLuj Cllc«^judJ jlill Cll^l J-<i ClLjJl£lVI J)L 3 ^ ^Lxn ^ . u uda $.jda JajiLud dc «.7 

Cll-C*^judJ ^dll ^Jajuo 

L * Q ^ jd V 03*^ jd ^Ljuj (Ja Ajxfdill Ad jdall ClLjjj£JVI CIIc-^juj^ 

i QQ jjj V Ad j^£ll Addll S^)jll ^JakSt 1 ^ ^ *dj\9 
ddc, jLj V j ^-Lkll i <jj£j LiUc. a±i jjJa j^£JI a.jI^H ^ jLj t \0 

^-Lkll ijjVl 

(-3)v «^Lo\i ^ -v J ^8^/71^4 jLl SAjuj CHlS A_lJ^jCaj^)^S A jk (^5^ (T) ^LCjuj ^.^jCa Lq , ^ 1 ^ 

dll jill ^Jaall ^ j (jTlA) j i «aJ ^JbuHlI jld Sid (^2T)^ J xiall did Cll^Jj^al IkL 

V (J jLiU 

jl>>U *^cL^ ^»;n Li ^13 ^Jajuj i Ad ijdal ClLj^)j£Jyi ClLdV *^cL^) cJ^' £y* .12 

jlill ^ Lin ^ JaSLudl) 

jl ^Lxti Uk\ jualt ^.jdall ^ar jn Adjdall ClLj^)j£lyi C 11 c»^)juj 6 lL^ (J^ .13 

jlill ^Jajuj -laSLudll & jdall ^cL^) 

^Ja^ll ^ # # A-ildll ^k jld^l did jli Ad jdaj^£ A-ild 1 JaflLdl jdall did dlLj do # 14 

d-jdall ^Ja^ll 'N A^id ^)dadVl d-jdall ^Jaall 'N A^u 3 A jl^sll LS^ *15 

^gjtd-j jlill ^Jajuo ^<i ClLjjjill ^)J^di (J^J Cl iLj^)j£ll Adi ^lj ^L^i LL 9 ^ L5^^’ d- jda JaLuo # J ^ 

JaSLull d-jdall ^jrfolVlj 

^) dxj lilj ^ 3* " A^.^>i (J^Lj A m 11 Jaddll 5Jll ^ ^j>i ^d c_a3jd # J 7 

did ^^ll uLa 

vj , 1 j yal d ^LdVI a 5 LL ^)lldi U L ♦ ^ ^3a AjLuSI 3 ^ *^ >tl1 (J-a • 1 8 

. jiiii jidii 2 iib JaSUi 

Ja^Liill d- ^dalt 11^)1 (^)\k ^LlLj 4 ClLj^)l£ll Adi jjdli ^ad ^d ^Jajuj Lo 1 n | 9 

(Jill AdxJl lljj 

l^jji i*‘ idi A-*dl jlill ^Jajuj Clllaijujj ^J^)dl ^^jJall A ^ ^ d jlil AdxJl 11 LJ # 20 

jlill ^Jajuo (j^i CjUjj^IV' 

^-<ud ^Uall (j^i ^ CldS ^ Clll^.j J£d (^^-d d^)lL^a-<i (j^i ^.jdall ^)lj^aJ # 21 

£A C-JjuoLjJj £A Ll^)d duold JJJ jill AiUa L-LujI 111 # 22 

a1c»^)juj (jla (jjii^ill 11 jj itijj ddc. .23 

jl dli^ld CluL (^>Jold 61^. J .24 
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41 ja (J jla j LjLai-a ^ ^ bhhy (JJ% ( 4 ) CV 4 -^3a ^311 ^ x nj Lit ±x x> j^£Jl .25 

^^Lujj ui^N iV I 3.3-^ 3_9^ J ^6 x 10 14 ) Hz l c£^ uj-L^ .26 

/, = ■/, . ^ = 4 di(E, = 2 E, ) ^ lili (B, A) cMAA .27 

3^j Ja^JI 3^* 3 ^ <5Lla 3 ^ <5^1jl1I 3-L^ (J^ISaII (J^juolt # 28 



4 un t Vn ( l£^j 3 ^.^jZa 3 ^ ^ La 2^ ^-Jajuo ^lc- ^JaSLudll A-iC-ljLjuiyi AiUall .29 

£-a Lp^la 

I3& 3 jJji jli (2000 ^)A° 41±^.ja Jjia <* 2 uJ (JjUl ^L3 jAj^xa # 30 

(_£^L uaJ £^jJall 

<-** n 3~n <jli ( 4 ) cv 4^*2i <Uta 3 ^ ^Jajuo ^^ic. ( 3 ) cv 4 ^ ^ 2 j^ 2] .3 1 

ev jLujj <5Uaj 

(_5 jLujj 6 ^. y J)lill I^J AZlxJI jjjj jli ( 2.2 ) CV ^ j2al 3*-2il <Uta 3 ^ C’uatc. 131 # 32 

3j 3^V^ <5Ua ^kl\ ^ajuo -La^Lail 3 j-L 9^ A^Llaj ^A La 3^ (JiZidll ‘UL C1 ijI£ 131 # 33 

<_£ jLudJ (A* )\a\\ 

^ (j-a 3^ ^^ xt1 3-a Clla_iLa]| ^jjjJall 3j3^V^ i-C-^jJuo C_aSjJJ 34 

t*l jLoi i4L>nj ^\ V ) C1jI3 ^\ xti^\ VI ^a c>lijj 1 -a, Vic. 4_oLall djLaJjuo^Jl c^3^Luj ClAjjl3^ c^ILujJ .35 

^»L^3M Clll3 ^Lud^Vl 3°^^ Labile, dila. j^all 

S^&Uall 4 iIluaH AjljujVI ^2 y Aajju .36 
L_fl3aj C. Q ^L> £y a C - '<lj^ C. 0 ^L> jA 4 1 1 null AjLjujVI l * Q A 37 

^ \r^ Ajjjjudll AjLjuj^U ^ L^ \ 1 l Q jL\ t CljLjJja <A a t L (■ aa^*^ .38 

<jljuj!)U 3^^131 c. a3a]| Cl)L Jj jk <5Ua l OQ Jjj LaliJ 



c q^L >\1 jA 3 ^ill A-mju 3 l AjljujVI l >Q A 39 

C_fl 3 all jA 6 ^)Aj^a-a 3 ^^^ 

3^ 4 ^-X-joiVl jJ (3^ ^'3 .40 



: fct j« Jt>at 

» A-ilLlll 3 ^ tgj lU^i! ^7 HrtiV JjlLJI ^j^all f ^ 

a 3 Lui 4 w uij 3 j^ 2 ui 1 I 3 j^jUJ 1 4 j> vtiVijti l 3 j^ 3 ^ ^ 3 ^ -^ a ^ juj ] 

* L_flLuo£Jl 3 ^i flLudS 3 juaUlj 

Jbjj □ jjiii V □ 

JL □ JL ^ Jbjj □ 


.1 


Jji- 


c>- 


J. 


J c. 4 ^ 


jdaL 3 1 


.2 


3 )jjajjll ^1 jijl 3 ^ 6 3 < j 6 ^jalS 4 -i^.^a 4 juaj 

AjluiV) is ijIuj jIj^IuAj UajjJj JSj □ 
A- 41 j £tji£>U Jj*j JSj □ 

JbiajiU Jj*j UajjU Jbjj □ 

UjIj JIaj □ 

• 3j^ ^Lj3&1V! d3a 3 !^ 5 4 ^j ju ^ a l — ) ^Lj 3^] duxjjli cijLu ^J^juj Ls^y^ ^Lljuo JaiLuo # 3 

4 -a£j^]| AiUalt j A&yjA\ Alila Q # j-uJ) A $VAa Q 


Mil) Siu^S?! 


Page 3 ) 3 ) 


■# \\ 

Aj£jaJ| AdUallj AG’^uA] A iloa. a Q . A£j^J) Aj^£ j 'kc-j*a&\ AliHa Q 

• ^C. 4 jj jj^a jj $£11 AjliJI ajj|j ^ jLall J jljJ o-l^ eja jJJ .4 

. laid JjjVl j JadLuJl f. j 4 all ilu» Q 

3 s& I4J L5 Ilaj Jil\ SjL2t JjjVI ^ □ 

. Jaa£ J I4J ^ SjUi) LSluit f □ 

. J ijjISJ) I4J (jlh j $ jLoJ) £jjj J jjV) ^a j Ja 3 lu 2 t f j^aJ) S*lui Q 

; A-ij A jl'sti S^)jlc <^3 ^ijoull jl-il SAjuj c_a 3 jlii # 5 
# ia £3 J jjV) ^4a j L^LuJt f ^ual) S J-uj □ 

. iaa£ I44 L5 Ikj SjL2t JjjVI □ 

. ia £3 J ijjIU) I^j ^Ibj ^ 1 \ S Jtai) Ja 3 luit f jJaJ) $*1 uj □ 

. J l^j ^Haj S jIaSI £jjj J jjV) .14A j Ja 3 lu 2 ) f j-uaJt S J-uj Q 


£ j^Call SAjuj d)Aj^ I 3Ls C1 )Ljj^)j£JI 4_La Cl 1 1» nli AjjjjJaj^)^ 4 j\4. ^jliLS ^_lc« (Jj31l (_£CIaI C-LuoLLg $. jjCa JaLuj 

; JaSLudll 

. Jbjj AjjuIaJ) CjU ijjjifcU ^alaxJt 4 £ja 2 4iUa Q 
. JSj ^ijJajj^t jluH S^ui □ 
# Jbjj AjjuIaJ) CjU JJ a-oJl [TJ 
. Jbjj Sji(aJ) (jh ^Lai]| ^4^ 4 aj3 □ 

CjLxjuI (J*la^a ScLjj (Ja! (j^aj CjLj j jj£J| 4_La CliHxflli Ajj j - >» JJ^ 4 -ilk C jjl£ ^ic. L-LujI Lq ^ j ^ >> JaLuj 

; ddjj l_l^j CIjU jjll£Jyi 

J jjl£]| ( J& f jJall ia ijlui j- 4 j □ # cil£ jjL f j^a]) SjJj □ 

L-fll£ jSki f j^aJ) 4 a. J jla Q . lJI£ jSki f j^a]) JJjj Q 

C!jIc.^juj lJ-^' (Ih^J Cj iUj^)j£JI A-L^ Cl n» juli A_ijjjCaj^)^ A ^jlSl^ ^5^ c . u t -laLuj 

; ScLj L. aj A% ji^\l djUjjjSlyi 

J jjl£]| f jJall ia ijlui □ # u£l£ jjL f j^all S J-uj □ 

. uil£ jjSj f j^uait 4 a J jla □ . lA\£ jSki f j^a]) JJjj Q 


.7 


.8 


; V A-iJjjCaj^)^£Jl A.jl^kll ^a A^< u 3 # 9 

J jjl£Jt ia^LuJt f j^2a]( Q . J ijjISJ) ia^LuJt f j^ai) JJjj Q 

J jjl£Jt ia^LuJt f jJall d^ui Q # J ijjISJ) ja^LuJt f j^ait 4iUa Q 

— 2)F ^ ^aall ^4^)/?Z.y4 ^C^uo dlil£ A_ij J k ^*VJ^)£^ 4 iLk ^ 1c. ^ X ) 4 jCju 1 ^.^jCa Cic- .10 

• ^jj^aj L_jjj^llH C^aj SCjuj AaaS ^ jjIIiaII $ jjCall SCjuj CIjCj ^ 

(-1^,(4 )m.A q (-2)r >Q (8 )m.A -(4)F , Q (2 jm.A -(4)F , Q ($)m.A 

• Jlull J jCaII ^ A-1J jjJa JJ^£ c jjVI C^A J^uj C jjVI jLiS S^Ci CIjjjxj lij . 1 1 


0 

0 

0 

1 

2 

3 

5 

6.4 

6.4 

6.4 

(1 >.a 

-4 

-3 

-2 

-1 

0 

5 

10 

15 

20 

25 

(v a )v 


; Jj ^Ja,a,Sl C^A AajS <jli 


-4 □ -3 □ -2 □ a-1 

jlCjjll£jyi A_L<i C-LxJLiS J c djUjjliilyi A_L<i C— 1 9 jn ^23 jJ3 ^rJo ui C5^ ( T )4 j^j 2 (jjU! ^ .12 


. cil£ j-llj f j-2a]| JJjj □ 
. ^Ixu2t f j-uaJ) ia jlui C>J □ 


; fidjj 

# ua\S j f j-uaSt (j 4 &j d«iui LJ 

. cits Jjij f ^4aJl Jjla □ 


3ilt Sjli-Vl 
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Jal juj lil-3 t A-Lc CLuxJuls CIjIxj 3^ ^Jajua ^le. ^ X ) Aj^jujj ^8000^A.° ^J^Ja ^a^I £ ^1-*juj Jal a jj J3 

: u^ j^' l>^ ^jlc. ( T ) eAiiill ,_^iL (4000)A° <ijL ^L*juo 

# Jbjj ljU ijjj£JV1 CjUujI Jjxa Q 

. JSj gjUil jluJl O^ui □ 

.JjJj 4jjj^ai| CiU jjUSJVl ^j<uiV ( _j-aiaxJl A£j^Jl 4iUa Q 

. JSj 4jjj^ai| diU jjUSJVl ^j<uiV u ofo* 11 A£ j^Jl 4ijUa Q 

^ (. jjJa •'■v",„l Vir, Ajj Ajli- SjjIj ^ J jj v il ^ - J jj'il jl jj oA*jj ^ (jjj 4i£/l*JI jjL^»_a]I (_]£. Jill ^jJajJ 44 

: , ( B ).>■' *■ >“A9 ( A 

□ T = T 

'“ , a A a s 

T a> T b □ 



• /a = f B 
/a >/s t 


./a = fa t T A> T B □ 

. / A < / B 4QT a =T b 

A ) S-^jAa ^1 >YVujjI Ale. 4j A S^)j|P ^3 ^ > - ^3^ ^)Lij SAjuo ^ <33jl 1I <j£judll ^jJajJ # 5 



OJi, 

(B) 

1 

( 

A 

< f B 

II 

□ 

T, 

/a 

>f B 

; T a= □ 

T 

l b 

/a 

= /b 

* T a> □ 

T s 

/a> 

• f B 

t T a > T s 

□ 


Ajc. A_lj j,x>aj^£ 4 jjk S^-jIp ^-3 ( P i^-lVl ^ > - P j-jVI jLjj SAjuo ) qxj 4-33jl 1I CllllS lil X6 

(J-jILaII lMI ^3 La£ ^ J3 ( A ) ^(AkiLujI 


Ia 1 

A 

n 

^ B 




/a =/* t a T A = t b 

/a >/* ( T A = □ T s 


/a =/y 


/a< f B 1 


B t T a> T s □ 


T a< Q t * 


£jjuJ ^ <LsUaj ^ 4 4 j A ^jjLS ^_1c. 3 1 $. jjJall ^ ) (3H 4-3^1x11 ^jLlJ Jaa* 3*^’ # \ 7 

• J Jjl£j| ^Jajuj j m\1 <AjU j^)ll£Jy 1 



.18 
aI 
II 

Ua 

aJ 

II 

• (3 d y^ll A-1J jjJall Clsljjjj£l!>U ^<Ja*Jl 

JaSLuiJt f >^l SA^ SjLjj □ 
ia£LuJ) f j^2aJl ,j-a JjL SjIjjj [] 
Ja^LuJl f jJall JJjj o^alLL □ 
LSluJl f j^2a]| j^a JjL o^UjL □ 

• ^Jl ^ 3* ti ^ j\^N ^la.Ajj C. JaSLudll $. JjAall ^ 3 ^ . 1 9 

CjU ijjj^VI CjIjujV ^lajJl J^laSI □ # ljU ijjjSWl dabujV ^1^3^ J^-^l S Jbj l~| 

,4^ # iuti ljU j3li]^U 4aSj^J| 4iUa]| O^IS Q m Ajxa1a]| ljU 4-a£j^]| ASllail SjIjj l~~l-0 

OJ 

9P 

Ph 


( ^LS11 Mill 


; L—LuA Tn Ajj jjJall Aj£j^JI AiHall .20 

. -l£-aJ AUJoa]) 4 aftti Ljjla Q 

. JaSLuJ) f jJall S^ySi Ljjla □ 

• LujLiL<a S^)&UaJl ^9 ^Jaalt ^ m.j .2 1 

. Ajj j^aJ) ljU ijjjiJVl CjUujV JjxaI] l~~| 

# Ajj ij*£a AJiJl SjjU ^ £_uiuJl jUj SjJuJ Q 
• Aj^lall CjljliU (jV ^)lij A-JJjj^j^-^JI A j\A\ 1 J Jjlll ^)jlL<iSI ^JajuJl ^ JaxJ .22 

. jjjS AjjxSI JJjj Aa.j^ Jjla Q . 1.1a. jjjS Aiifr JJjj □ 

.jjx^a AjjxSI JJjj Aaj^ Jjla □ . frbjfSll Ja-ajSlI aJja. □ 

dlljj liLi ^ I ^ un\l jLjj SAjuj dijlSa Ajj jjJa Ajik J Jjl£ ^lc» ( y ) 6 ^JJ j ( T ) AjJjuj (J 3 UI ^UJ £ jj^ -l^Luo .23 

; ^ J a aS £Jjudj]| ^)Lil (jli dJJ^JJ ^)jJu ( 2T ) -laSLudll 2 ) 3 ^ f 6 ^JUJ 

41 □ 21 □ I □ 0.51 □ 


. ^KiS) Aj&Ha^t A^jiit j-4 Llu £& Q 
# Ja^LuJ) d^lui 1 ja Q 

*r\^± x« Ja^LuJl f- d^luJ Q 
# Ajj j*uai) ljU jjUSJVI £jJ A£j^ A^Ual l~~i 


■^Snax 



Ajj jjJall ClAj jjj£J!>U (K max ) Aj^jaJl ASHall jjju ^jJajj (JjULaII ^Lull .24 

J_ia (jj_9 ^ y^ 1 g JC. Ja^l-judll £ jjJall JJ^j janj Ajjj A jIAH JjjLS A_j*_iia1I 

* Jjjj ^jtjJl Ja^Sl 

u e - 

h 

h a 


e □ 
□ 


Ja_£2 4_i3lS 5JUa ClljlSj ( (|) ^) 3^^ (_J*jjo1I E ) 3^ ^ 11 (_ 5 ^ Cr ^**^ m3 1 4jl_Ia dijlS 1 31 .25 

• jlill ^Jajai (j -4 Uj 3 ^V^ 

(|) < E Q (()< E Q (j) > E Q (j) = E Q 

^ oiaaJI <sUa]| ^ (j) ^ A \x . n J)is ^Jaj^u j^Ic. ^ E ) Lg-La (_JS SjLia f jj . ClAjjJ^jS JaS t . J 1 ^Jc- .26 

: ajjIuia JjajjJI jjjj£]5U K max ) 

(|) x E □ (ji - E Q (|) + E Q E - (j) □ 

• ^c, (__iajla dilj jjj£J 5 U lLiIxj ^JajJ ( A, ) 4 f" 3 .27 

. JaAS JaSLuJl pyial) JJjj Q . laid iaSLuJl 9 . jJJl adJ Q 

. jiiil ^dxuu SjU Q . aJJjj j iaStuJl 9 jJJl odJi Q 


: <ili JU]bj ( 3.3 xlO ' 19 ) J Alb jla ^Jslu! ^yic. Jai^j ( 4.4 x 10’ 19 ) J ja .28 

J 7 . 7 xl(T 19 Aj£j^ ^flUaj □ . <JUjjj^j jlail \j& QA JjxJj V □ 

O .75 J Vo* ^ □ JL 1 x 10' 19 fcj* ^ Ojj^! ^*Ai □ 

* AjjxJI ^ji ( C.V ) Cljtjlill ^jiaxj] Jxjudll AJl^ A-<u3 .29 







6.3 

5.03 

4.4 

4.2 

e.y ) i}su!^\ aJIj 


AjjsJ) JJjj < iU l~~f # iU A-u&it JJjj < ^ ,jjj ijjjJbU Q 

# (jjj^Li] AjjxJI JJjj > l~~| # jLull Ajj xl\ JJjj < i~~i 


LO 

0J 


< ^LS11 Ail) diUL^Sn 


? \\ 

^.Vl s-j-jCall ^ jjd -2 j Wq xti La*lk j t CUUjjSl) A_La Cluxjuli (^ X ) jl^ ^3ajua ^3^ (jjl^ <_£ 3-^-1 s-jjCa ^ .30 

; <jl ^Ic. <J*li 13k j CIjIjjjjSJI ACa Cl l * juj ^3 ( y ) 3^ ^^juj 

( y ) jlall AjjjUI JJjj <j-a Jai j ( x ) 31411 AjjxII JJjj <jj> jj£! JaSLwUl f jJh]l JJjjQ 
( y ) jlill AjjxII JJjj (j-4 jj£ 1 J ( x ) J1411 AjjxII JJjj (j-4 jj£! JailuJl f j^kll JJjj l~~| 

( y ) J14U AjjxII CJjj JSI J ( X ) J1411 AjjxII JJjj (j-4 J4t -L3-u2l f jjjall JJjj l~~| 

( y ^ J 1411 A_uxJ) JJjj ^j -4 jjSIj ( X ) 31411 AjjxII JJ jj j-a j 3 Ja 2 LuJl f jakll JJjj Q 

3-SJ ^aJaxll A_j£j^J 1 AjUall CUUjjjSl) A_ia C1 )jj_^.j ( 4 ) CV ^li-Co A3lj jl2 ^Jajuo A-iJjjCa ClAjjJji F 13 3 1 

; (_ 5 jLci ( ev) jjjji 3^ ^SUa jl4 ( 3 ) ev 

0.75 □ 1 □ 1.33 □ 7 □ 

jj^j (j) lU^ Ajjj>^i\ 1 Aaijkl jli 4 CCUjjjill A_La jj^Ul ^3j jl2 ^Jajuo ^k 3jjUa^ AjJjjJa <Laj^ dkLuo! 13 .32 

* ^Jajuall jj* cjUjj^v i 

Q AjII Q f la j3 Q ^ Ija^ Q 

; ^2 4 qViA ^ A-iJjjCa CCUjjjill A_La Clut jjj jl2 ^Jajuo ^k (jjlll j £jjCa lal >- a j Ua,Ak .33 

La Q ki2 ASjkl A2lJa Q k&2 ASjkl A_loS # Jk2 Ac- jjuJI Q 


2.2 x 10 34 □ 


1.375 x 10 


■15 


• ^jLau (Hz) jj jj^j ( 3 ) e.v ^iaUa (jill jjjjail .34 


0.454 x 10 


15 


0.727 xlO 15 □ 


jjjjQ 


* A nA ^k *1^*1 jl c** 1» i Vi A_ic»ljLjujy 1 A— sUall ^j) (dj!)L_il ^ ^11 A_j^)]oj .35 

CjU ijjd£JVl (3 d ^ ClLuajj Q CjU ijjC 1£JV1 (j- 4 Jj-ui l~~| 

CjU j_j I jill AjuIjIa CjLuSjj FJ CjU j_j j 4^1 ^ J^u Jj— Q 

• AjjjjCoII CCUjjj£ 1!>U ^Uaxll Aj£^)^J 1 A-SUall ^jC» ^)J*J V A-illllll C1 )Lia£J 1 (_^C^.l .36 

£2a43 x ^jjjjiJVt 3 yvifr □ JLuJl 4Jb — (^jjj j411 AalL □ 

laSLuall j4Jl JJjj X iilj^L CjjU □ ^olaxll 41& j^n Qja X £jjj&l')l\ 4Jj£ x x / 2 Q 

: ( 2 ) e.v "US3a ^31 jjjjAII jjS j ( 10 ) e.v "USUa jjj ji ^ ^ jl43U .37 

Jj£i □ jjSI JJjj □ 

ji-ual A^j-uu □ ji-ual 


Ajljuj' V 1 CliU Jj jil J a 3j3a J- 3 ) ^j |_2 ^ ( 10 5 ) V ^ g 3^*4 A j lu 3 l A^^U Aj^jj) # 38 

| LjLo^ ^j^)lLud^jVl l^i V^x> c ^1 ^jC- 6^j 3 i>^all A 1*1 u nil 

8.08 □ 0.124 □ 0.246 □ 0.41 □ 


4J^U&13 


• ^ ^jl A-UJ—judll Ajt— Cu^il A— 12-llall A-J0ilj3l 39 

L-43a J J^luLd □ w □ JaLq.14 □ 


♦^jx.At-vtt JIjaUI 

• UuLuj U3c. 13 Jk 

uiLutSJl ^12 JJ ^jiH jji ^jbj^£ uilut£ ( j-saj2 Aa^uxiL ^Jj2 Aju 3 jjj (J 

.A-U ^jl^an j3l jliil ^Jouj l^ajjULa Jk Ajj ijUalj CjU jjjSJVI dk j-ui ji^dkl ^2 

.f IjfJt 6^ AjjjCajj^SJ) AjLUI ^UjjI ^jj2j ^jj (3 


r- 

LO 


V 

% 

PH 


^sJL£]| Ail) diduiSf) 




jjjj^tl) (jj* AAj£j AjLJaj Ajj jCa jj£JaJl AjlAll J jjt £J ^I^IaI) ^JauJl ^iaxj 
. £j2j <^jJjlj dluj ji jlaill SjJLua AijJj AjjA Ajj ijCa jj^il) AjliJ) J jj) ^iuaj 

.Ubaj ufllLutlj jjjI j£l) Ajj jCa jj^il) AjlAl) £Ujj) ^iuaj 

. ) jiua j jLujj 4 ijj^f) J£^ <jj£j baAlc- Ajj jCajj£il) AoliJ) S jib ^ ) J^ JaiCa jbj j-oj 
. Ua> j-a )J£^ JjjV) f UaC-) Aj& Ajj ijj-la ijj^il) AjiaJ) Sjj)J JjiV) jbj dJ-uu J)Jjj 

.4 ijj^U l-l^ j^al) ^ ail $ Jbj jj Ajj jCajj££ll Ajlail Sjj) J gbCW! jbj SAaj ljLu 

. blluj iJ^a. 4 IjjSH t-jLuiSj AjC- Ajj jCa jj^ill AjlAll Sjjb 4 J^fl jbj dlut Vn 

. Ala jSj ji jJaAll Afrai LjjLula UIUj 1 J^a. 4 ijjSf! cjLj£1 Aj& Ajj jCa jj^ill AjlAll SjjIJ ^ jball jJalL 
. l$alg> JaSt a C l f jCall oAui jjjju AjG- Ajj jCajj££l) Aalail SjjIJ ^ jJaill A^a. AjjS jj*jj V 
. 1{ j\c> D&Luil f jCal) JJjj jjjju Aj& Ajj jCa jj^il) AjlAll 6 jib ^lall) Ag_a Ajj2 jjxjj 

.Ajj ijCajj££l) djAtlall ^ Aj^uiLll jjj£ AjujjV! ^lAalhjl jjCu 

;<jjjLui) Jl>Cl 

• ^ Ajj jjAa jj^Sll u/^jl Ajjlaj ^ £ J*** 3 ^~ A ' Q J^3 

. Ja2Luil f jCall dAui dJbjj ^j ijCajj££ll jbjll dAui &Jbj ( \ 

LjlJJjjll Alkla JjAa ^ AJaSLuJl Ajj AjujjV! JJjj LjjL c-ujI Hj jlfl ^Jauu AjxjIaII Ajj CjUjjjSJVI Aj£j^JI AiUa^l^2 

. Sjj>^I 

. jIaII JLuJl Alb £p> LSluill jjjjill Ailla Jaj V! lj^j jlilj ^Ja*j ^^uall jjii^l jj^jj (3 

. jlill AjjxJI JJjj Aa ,j-4 JjL ja^Luilj (JJJ jilj A^ Jjla Ajjj Vi lj^j Jlilj ^Ja^j ^ cP jj^jj (4 

. ljSIjIj uLIa Aolxuilj As-ujVI uLIa (5 
. AjJLaI! JaLui Ji I Jlill) l^jjjS ljJI j AjIluiII AjujVI JjI jj Ajjbi J& ^JjIaaII A$ y\\ Jl j La1£ (5 

. ^uulal *• a!| JU^aII jj ^jbj^ill jL^xlb jjIjj V AjIujII As-bVl (7 

. A^ jJja AjjUj AjljjL f j-uall ^8 


(4 

(5 

(6 

(7 

(8 

(9 

(10 

(11 

(12 

(13 

(14 


C _1 


; ^jLuJI Jljjudll 

JailU La A jjl£ A_jjUaJ A_jjIj^)^£ ^-9 (J j^aJJ Ajj jjbaj^£ A j\A jjL^jiSI ^jba jJ 

^)jjt.j^ra ^jLj^)^ jIjj l^b^jjlA ^3 Ia^jjIS lil-3 Aj^jUajll 

;Ajc. jjaaj! jil I J jjaaVI liLa - V Jl 

644 jj j Jafll juall $ jjJall 64 juj Cbljj ^ja Li^Jj4j Aj jUajll 4^ ^ S4U j # \ 



644 jj Cbtjj ^ja LA4 jjIS -^^LuJl ^jjball 64 juj lit # 2 

Aj4juj Cl A JJ £ja La 4 jlllS ^ 5 ^ -^LoJl 6 -jjCall 644 jj jja Lj4j lij # 3 

* ^ljILjj l4lxa — LjjLj 


CO 

LO 

V 


( ^LS11 Ail) dJlluAM 


p j-j^a lAJ jjI£ ^ J AjjUaJ £* A_ijIj^)££ 6^)j|^ (Jj^aJJ A_iJ jjJaj^£ A_il^ jjl > a\I ^juo^) 1I ^x-iajJ .b 

J ^gJc- liLa L_J ijALa-all j jLii I^jjjIj jaj 3 (jjllt 

• Aic* 

\ i CIjIjjj U^jjlS -^sljuill ^ i.^\ i £ . y* 4 

Ja^Ludll $. ^jjall &Ajuj CIjIjj £a U^jjli A j^jl Jaill ^ ^ 

Li^jjli lA ^ y U^j ^ Ajjl lailt (Jjj^a jj &L^j| 1 i x jo£c* li] # 5 

U^ jlil£ ^-Ic- ^ xt1 ' Ajj jj^aj^£ A-ilk ^ ^ j J jLiS SAjuj ^jjj Ai^ilxJl AjujIjJ s-IjjI q 
CIjLjLij \ ll'N xti ^ ^ ■ ^J^jJa ^LxjudJ (J^JlLujI ^aJ A (j^lll ^Ijljuj 




A £^all 

djULnll 

4000 A 0 

3600 A 0 

( A° ) <^?- j^' J 

T 

2T 


1.15 

1.45 

^ -n. 1 AaJ^II 


L_J jILxaII 


? liLiSj ? ^>j£l AjS^p* ClAjjjj£ll c— llxjul L- IJLjuaJ ^jJJJ jjJall (jJC-lxjudll (jJ^A <ja ^1 

Jc 


CH ^ C5 10 


^jjC-L*_judll A.g.'N j ^JLjuj (^jj-j A_3^lxJl LajL^. 

/j jQ y \ l s \ \ l >»\ i 

* A_ij A dkJl J j3l£] Jxjudll AJb L.J 


V 

-> 


J^lalLj A-iJjjJall Cl)Ljj^)j£Jyi ^^)-jujV A_j£^)^JI A-^Uall Ai^ilc. Jjaj JjULaII (J£juall (J 

A-iJjjJaj^)^ A-lik ^-Ic* Ajljuj!)U 

J£judll jLajC-I 

; A m 11 

SjLi] 4 y\ 9 \\ -2 


Kmax (J) 



/l(xlO 3 A°) 


l 1000 A 0 Alafiljudll djUjJ^ill A^.ja cJ^ 3 L)J-^t Aj3la1a 1I Cl)ljj^)j£lyi a£^)^. Afilla -3 


? 5000 A 0 AlasLudll l!^ 3 <jl£ lit c^rwj ^jl -4 


Mil) 
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• CjU C jjgjuti # 2.7 6.V ^Li AJlJ j!ik ^Jauj 4000 A <_5 ^. J-a 2I 4J ij]a (j^Uj ^ f j-Ja JajLuui 

JaSLoill A^Lla -\ 


<jxi1a 1I AjJjjJall djUj^)j£iVl ^g-oJaxll A^Ual! -2 


: uiuaI . ( 3 . 3 x 10 19 ) j <u*J, 3 Jb jla ^ku, Js. JaLu ( 4 . 4 x 10 19 ) j <GaUa ^jj^a (2 

4 : j* ua\\ CjUjjj£JVI ^JjojV <aUall -\ 

( ^Jaall ^ c <al qjV I _2 


' 2.1 e.V 4-kJi 4-S'J (>« Js> 5000 A 0 JjJa f-y^ (3 

; ^ jJjujIj jill jj- \ 

\ 4 ? 1 * na\l A_iJ jjJall ClAj j^p£iVl ^^JjoiV ^ <aUa ]|-2 

* (. flULVl jl ^-3 


: £y* jIjSa IaS 4.5 ev jliJ aJIj (4 

• AjjJI -1 

• 4 m \l 4-^. j-Q (J jJa -L_J 

4.5 X 10 15 Hz ^JaSLoill AjljoiVI 1^] ^^aJax]! AiUa 

; ^ c. <al qjV I ^ -J 


4 A 1 
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